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1 Reasons for proposing the Specialist Task Force (STF)
The development of improved GSM-R mobile receiver parameters is seen as a prerequisite for nearly interference free usage of GSM-R in Europe in medium and long term scale.

This is important since the GSM-R systems support railway operations, especially those in accordance with the Council Directive on the interoperability of the trans- European high speed rail systems 1996/48/EC and the Commission Decision 1999/569/EC and its corrigendum concerning the frequencies for the trans-European high-speed rail system. Railway organizations are making increasingly extensive use of radio communications to facilitate the managing and operating of railway traffic and to increase its safety. It is expected that the GSM-R technology in Europe will be in operation even beyond the year 2020-2025 timeframe. Consequently, GSM-R cannot be considered as a niche market anymore and is a rather long-lasting commercial success with  the 27 European Countries and major international railways in all five continents having GSM-R in operation, implementing a nationwide network or in planning stage.
GSM-R is relevant to rail-safety improvement and therefore specific regulations apply. This includes the obligation under the directive 96/48/EC on the interoperability of the trans-European high speed railway network and directive 2001/16/EC on the interoperability of the conventional trans-European Railway network and the related technical requirements specifications.

Increasingly putting into operation of E-GSM in the 900 MHz frequencies causes interference cases which are reported to affect operation of GSM-R terminals in several European countries. These cases were discussed at an UIC spectrum workshop on end of April 2009 at the UIC. The German Regulator BNetzA has also already provided evidence about these cases to GERAN. Since several month there are also interferences caused by placing UMTS in the frequency range above the existing GSM-R frequencies in some countries. As of today, more than 200 cases of interference have been reported from 5 European countries.

Possible measures on the part of GSM-R can be to improve the GSM-R mobile station receiver equipment (amend blocking capabilities and IM3 interference response rejection). For fixed installed equipment in moving trains, TC RT will also discuss the introduction of more stringent filtering.

The requested work is vital for GSM-R operators in Europe and industry to have improved GSM-R equipment available on the market in near future.

In addition, CEPT ECC has finally approved two amended ECC Decisions (02)05 and (04)06 as it was originally proposed in the ETSI System Reference Document TR 102 627 on "Additional spectrum requirements for PMR/PAMR systems operated by railway companies (GSM-R)". Both decisions now contain the extension of the current GSM-R spectrum, called E-GSM-R at 873-876 MHz paired with 918-921 MHz, directly below the current spectrum for GSM-R at 876-880 MHz / 921-925 MHz. Additional demand was calculated for GSM-R to occur along railway tracks and urban railway centres (e.g. shunting areas). This development, together with other changes in the spectrum environment (i.e. the introduction of UMTS or LTE in public mobile services as well as introduction of secondary applications such as UHF RFID and SRD) make the need for improved GSM-R mobile receiver characteristics even more urgent.

It should also be noted that ETSI OCG and ETSI Board have been informed in the past about the need for actions on GSM-R with regard to the existing status, future changes and status of occurrence of interference cases.

1.1 Overview of the proposal

1.1.1 Purpose of the work

The purpose of the work is to achieve a better co-existence between the GSM-R and public mobile services by providing standards for better mobile receiver performance and filtering for train radios. 

GSM-R is the basis and bearer service for safety relevant railway applications like train radio with emergency calls and ETCS (European Train Control System). Therefore a high quality of service availability is essential.

In consequence, success connection establishment has to be close to a 100 % rate and no call drop should occur. It is a fact, that for GSM-R statistical probabilities for call success are not applicable since each break by interference constitutes an inadmissible interruption of radio links which are determined for train control. It should be noted that the operating conditions of GSM-R and the efforts for network planning are very different from public mobile GSM since the reliability of GSM-R is crucial for the safety of the Railway Customers, the transferred goods and the technical investments of Railway Administrations. In public GSM networks the interferences are distributed to the very high number of statistically distributed operating GSM users. Interferences are incorporated and hidden by the service availability definition for public GSM networks of 95% service availability per user in time and locations, defined by ETSI/3GPP and confirmed by Monte-Carlo-Simulations. This definition is based on statistical user distributions, statistical user movements and statistically distributed low average call probability of 5 % per user. 

In GSM-R, the European Train Control System (ETCS) requires permanently operating radio links for continuous train control in accordance with the UIC/EC/EIRENE definitions. Therefore, in GSM-R there is no chance to hide traffic interruptions or failing accesses by limited statistical service availability, as in public networks. 

In addition, GSM-R represents a system application of common public commercial interest, responsible for safety of passengers and investments, travel reliability as well as for maintaining Railway time-tables. 
All characteristics, procedures, techniques and solutions developed by this STF should be ultimately transferable to ETSI specifications.

Currently CEPT/ECC WGSE is also dealing with co-existence guidance questions on GSM-R that may influence the work proposed to be undertaken. A work item received official approval in the CEPT ECC during summer 2009. It will be the responsibility of RT TG E‑GSM-R to mirror these requirements into technical specifications and test procedures under the MoU between ECC and ETSI.
1.1.2 Relation with the ETSI Strategic Objectives

Co-existence with other radio services and applications is one of the strategic topics in all RF conformance standards developed in ETSI.  It is also related to article 3.2 of the R&TTE Directive and is therefore important for ETSI.
The results of this STF will ease the development of a revised GSM-R mobile receiver specification and may even stimulate the revision of the existing Harmonized European Standard under the EC standardization Mandate M/289 for GSM-R mobile stations.

In addition, it should be noted that TC RT has regarding this proposal the full support of ERIG (European Radio Implementation Group, consisting of more than 30 European railways / train operators), the European Railway Agency (ERA) and it is intended to bring these closer to ETSI.

Furthermore, the action may also be important and foster for developments in the adjacent frequency bands used by the public mobile services whereby it’s expected to alleviate co-existence issues with systems such as UMTS 900 by improving GSM-R receiver specifications.

1.1.3 Market impact, benefits to be gained

GSM-R is a success story in Europe and will continue to be in operation for a number of years.  It increases railway-safety.

The expectation is that the market for GSM-R which will work without interference will grow larger and faster if devices demonstrate a higher level of compatibility in a wider spectrum (including E-GSM-R) and in a changing spectrum environment (e.g. UMTS and LTE) in Europe as well as outside Europe.
1.1.4 Interest of ETSI Members and other stakeholders

TC RT has already demonstrated by creating ETSI TR 102 627 on E-GSM-R, the creation of a a new task group and adopted new work item for improved mobile receiver characteristics that they are highly motivated to progress their work and that this will lead to nearly interference-free usage of GSM-R in Europe in the future. This work has already led to ETSI gaining new members from the railway operator community and it is expected that this tendency will be strengthened.
1.1.5 Relation with other activities within ETSI and/or related organizations

For the completion of the task of generating improved mobile receiver performance and filtering capabilities, the following contributions are required:

· the STF 390 will establish technical collaboration with  organisations conducting technical studies and considerations (UIC operators group, CEPT ECC WGSE and PT1). Liaisons to these groups need to be established.

· the STF 390 will liaise with 3GPP GERAN, MSG, ERM and other ETSI TBs as appropriate for achieving their objectives.

In addition, the coordination with work items on E-GSM-R is necessary, in particular on the issue of wideband noise originating from the base station and the GSM-R mobiles. This can be performed via the TG EGSM-R chairman.

1.1.6 Priority within the TB

High

1.1.7 Motivation why the work cannot be performed within the TB
The generation of this kind of improved mobile receiver specification requires significant concentrated effort, and it cannot be expected that this effort can be provided only on a voluntary basis. Hence the involvement of technical, operational, spectrum and regulatory experts is needed in order to assure timely completion and high quality of the needed improved mobile receiver characteristics.

1.1.8 Support from ETSI Members

The following ETSI Members support the creation of an STF 390 to produce the deliverables listed in §3.14:

· Union Internationale de Chemin de Fer (UIC)
· BMWI (German ministry of economics)

· Deutsche Bahn AG (DB AG)

· FICORA, Finnish regulator
· Hörmann Funkwerk

· Post and Telecom Sweden (PTS), Swedish Regulator
· JERNBANEVERKET (JBV), Norvegian National Rail Administration

· RESEAU FERRE de FRANCE (RFF)

· SPRAVA  ZELEZNICNI DOPRAVNI CESTI (SZDC)

· SOCIETE NATIONALE DES CHEMINS DE FER (SNCF)

· MEIE France (Ministère de l'Economie de l'industrie et de l'Emploi)

· OFCOM CH (Swiss regulator)

· Infineon

· Huawei.Technologies
The ETSI Members supporting the creation of the STF are prepared to provide the following voluntary contribution:

· 20 working days of voluntary contribution towards drafting of STF deliverables
· 120 working days of voluntary resource for performing review of the deliverable and supporting technical documentation (draft for review or approval in RT TG E-GSM-R and the TB). 

This represents an estimated equivalent total voluntary contribution of 84 000 Euro. 

1.2 Organization of the work
1.2.1 Identification of tasks, phases, priorities, technical risk

The work will be done in one phase, in the first half of 2010.
The risk involved is low based on the existing experience with radio receiver performance in ETSI.
1.2.2 Outcome of the STF 390

RT has already adopted the new work item for this new ETSI Technical Specifications.
The document to be produced by the STF 390 is an ETSI Technical Specification on the improved mobile receiver parameters (blocking capability, IM3, ACS, etc.) needed by GSM-R for nearly-interference-free usage in Europe. The specification will be based on existing 3GPP specifications and identifies improved receiver characteristics. The specification will also encompass concept of external filters, installation requirements in railway trains for both receive and transmit sections.

The results of the work are also intended to given to the 3GPP standardization process to ensure compliance with the 3GPP specifications on GSM-R

2 Consequences if not agreed:
GSM-R will be under increasing strain and demand due to the advent of more and more wideband air interfaces such as UMTS and LTE to be used in public mobile services. The interference situation is likely to get from bad to worse.

A poor continued specification can be detrimental to the successful market development of GSM-R in Europe. Delaying the availability of good mobile receiver improved specifications may adversely affect the arrival of products in the market place and their level of conformance.

A further consequence could also be the request to remove all interfering public base stations from railway tracks up to a minimum protection distance.
3 Detailed description:
3.1 Subject title:

STF 390 – Improved Mobile Receiver Performance: improved mobile receiver characteristics and test procedures for GSM-R nearly interference free operation”
3.2 Reference Technical Body:
TC RT will be responsible for the approval for publication of all the deliverables of this STF.

3.3 Other interested TBs (if any):
None, TC RT is the focal point for GSM-R in ETSI. The intended changes are specific to the GSM-R mobile receiver performance. 
3.4 Steering Committee
The TC RT TG E-GSM-R chairman will monitor the progress of the STF directly and no steering committee is planned.

3.5 Target date for the start of work:

It is planned to start the STF 390 at the beginning of 2010. 
3.6 Duration and target date for the conclusion of the work (TB approval):

The duration of the work is planned to be up to the middle of 2010 in one phase.

3.7 Resources required

Total resources funded by ETSI are 128 working days and up to 6 000 € for travels, if attendance is required at RT TG EGSM-R or TC RT, UIC or CEPT WGSE Project Meetings, i.e. a total of 82 800 €.

The STF experts provide 70 working days of additional voluntary contribution free of charge.

In addition to the funded resource and the voluntary contribution of the experts, the supporting Members are prepared to contribute 140 working days of voluntary contribution for drafting and reviewing the deliverables, equivalent to 84 000 €. The voluntary contributions will be summarized and reported in the final STF report (performance indicators).
3.8 Experts qualification required, mix of skills
The following experts have been selected:

	Mr. Dirk Schattschneider

(STF Leader)
	Deutsche Bahn AG
	dirk.schattschneider@deutschebahn.com 

	Mr. François Deroche
	Systra
	fderoche@systra.com 

	Mr. Kalle Tuominen
	OMNITELE LTD
	kalle.tuominen@omnitele.fi 

	Mr. Horst Fenske
	TRIORAIL GmbH & Co.KG
	horst.fenske@triorail.com 

	Mr. Laurent Poutas
	UIC
	Poutas@uic.org 

	Dipl.-Ing. Walter Karnthaler
	Hoermann Funkwerk Kölleda
	walter.karnthaler@funkwerk-systems.at

	Mr. Hendrik Holz
	Hoermann Funkwerk Kölleda
	Hendrik.holz@hfwk.de 

	Dr. Massinissa Lalam
	SAGEM Communications SAS
	massinissa.lalam@sagemcom.com 


Work apportionment according to the distribution of skills.
Each expert should have an experience in one or more of the following areas:

· GSM-R spectrum issues,

· GSM-R regulatory issues,

· knowledge in interference avoidance techniques,

· knowledge in filtering techniques,

· GSM-R network requirements, 

· GSM-R mobile receiver technical specification and standardisation issues,

· RF conformance testing.

· Experience with ETSI working arrangements.

3.9 Scope of Terms of Reference:
The STF will investigate ideas, methods, recommendations that will lead to specifications and standardization of improved mobile receiver characteristics for GSM-R mobile stations. This will include train (cab radio) station filtering.

The STF will deliver the draft ETSI Technical Specification on the improved mobile receiver parameters (blocking capability, IM3, ACS, etc.) needed by GSM-R for nearly-interference-free usage in Europe to the E-GSM-R task group. This ETSI Technical specification shall be complete and also contain all necessary test specifications for conformance testing.
3.10 Organization of the work in tasks and/or phases:
N/A

3.11 Validation

N/A

3.12 Related activity in other bodies and co-ordination schedule
The STF will interact with the responsible TG, i.e. RT TG EGSM-R task group and its chairman.
3.13 Base documents and their availability
The STF work will be based upon the following documents:

	Document
	Title
	Current

Status

	TR 102 627 

(System Reference Document) 
	Electromagnetic compatibility and Radio spectrum Matters (ERM); System Reference Document; Land Mobile Service; Additional spectrum requirements for PMR/PAMR systems operated by railway companies (GSM-R)
	Available

	CEPT/ECC/Decision (02)05 (amended)
	Amended ECC Decision (02)05 on the designation and availability of frequency bands for railway purposes
	Available

	Blocking specifications and practise in Finland,

Kalle Tuominen, Omnitele
	Blocking as a specification point of view, How specifications correspond today’s situation, High interfering signal level limitation in Finland,Blocking improvement filter,Measurement examples of blocking.
	Available

	GSM-R radio interface related issues, Markku Voutilainen, Finnish Rail.
	GSM-R quality level measurements
	Available

	Refarming the 900 MHz band, Banverket
	New public services and technologies will effect the GSM-R system “GSM have difficulties to exist close to new technologies as UMTS or LTE” 
	Available

	3GPP TSG GERAN#42 GP-090782
	BMWI: Existing Interference Cases in GSM-R
	Available

	3GPP TS 51.021 V8.3.0
	3rd Generation Partnership Project; Technical Specification Group GSM/EDGE Radio Access Network; Base Station System (BSS) equipment specification; Radio aspects (Release 8)
	Available

	3GPP TS 51
	3GPP TS 51.021;  ETSI TS 101 087  “Digital cellular telecommunications system (Phase 2 & Phase 2+); Base Station System (BSS) equipment specification; Radio aspects “; 3GPP TS 51.010-1; ETSI TS 151 010-1 “Digital cellular telecommunications system (Phase 2+); Mobile Station (MS) conformance specification; Part 1: Conformance specification”; 3GPP TS 45.005; ETSI TS 100910 “Digital cellular telecommunications system (Phase 2+);Radio Transmission and Reception”
	Available

	Technical Report, Information’s and Arguments to GERAN / RT 18.06.2009; Karl Kammerlander
	Effects of GSM-Radio-Interference based on operational differences between GSM-R and Public GSM.


	Available

	BnetzA Ast Hamburg, Messbericht 

C441/00617/07
	GSM-R Störunge Haltepunkt Eldagsen / Völksen
	Available 

	3 GPP TSG GERAN 42#
	Existing interference Cases GSM-R
	Available 

	ETSI EN 300 515 V2.3.0
	Global System for Mobile communication (GSM); Requirements for GSM operation on railways


	Available

	ETSI EN 300 919 V7.0.1
	Digital cellular telecommunications system (Phase 2+); Types of Mobile Stations (MS); (GSM 02.06 version 7.0.1 Release 1998)


	Available

	Banverket, Swedisch Rail Administration
	Survival of GSM-R in a UMTS900 environment! 

	Available

	Kalle Tuominen, Omnitele
	Blocking from UMTS900 base stations and specification

	Available

	CEPT ECC WGSE PT SE7 
	Working document towards a DRAFT ECC REPORT xxx - Practical mechanism to improve the compatibility between GSM-R and public networks and guidance on practical coordination
	Draft available

	Karl Kammerlander, dd. 2009/12/04
	Analysis of GSM-R Radio-Interference as emerging between GSM-PE and GSM R in many European Countries


	Available


3.14 Work Items to be produced by the STF
The STF will produce the following deliverables, for TB approval:

DTS/RT-EGSM-R-002 “Railway Telecommunications GSM-R improved receiver parameters” (NWI) 

To be published as version:1.1.1

3.15 Planned output schedule:
The STF will produce the deliverables according to the following time scale:

· TB adoption of WI
2009/07/08

· Early Draft
2010/05/15

· Stable Draft
2010/06/22

· Draft for approval
2010/09/17

· WG approval (delete if no WG)
2010/10/12

· TB approval (RT#39)
2010/10/14

There will be two progress report from the STF by 2010/05/15 (1st progress report) and 2010/07/15 (2nd progress report), and one final STF report by 2010/10/05.

4 Performance indicators
· Contribution from the ETSI Members (see details in §1.1.8), will be measured in terms of:

· voluntary contribution to drafting and reviewing deliverables, estimated in 140 working days equivalent to 84 000 €, to be referred in the STF Reports.

· participation of delegates to WG meetings

· participation  of delegates in the SG

· number and relevance of contributions/comments submitted

These contributions will be noted in the minutes of the WG meetings
· Quality of deliverables will be assessed by the SG and the WG, when the drafts will be submitted for review and approval. The standards will be validated on a test bed.

· Timeliness of deliverables: will be assessed against the time scale in §3.15.
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